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[0 0 4 7] 

**wo««iaajK#:o«ji^-ett, m 1 ffili^£/&]gH-£X®T~ffi\/>&* 

/< y 9 V >ff9—yy 19 JfiK$*ifc* 1 lEIUf &J£5*;G e a B i b T e 

3 +a OIL, 0<aS60, 1. 5 s£ b ^ 7 ) T^S at&igBKab* J; 0 CX^* 

[0 0 4 8] 

**W^«*SaS»#^*ji*fe-Ct±, £ 1 KOTfcJSlttt&Xfreffiv*** 
^y^T/^-y-y H:± OJEKK^^fe^llBfiW^ (G e — M 2 ) 

a B i b T e3 +a (1IU M 2 (i S nRl/P bfrb&l£in2>'J?%:< t i>—ocr>jtm 

o 

[0 0 4 9] 

y * > ^ ^ _ y y |s tc j; j&jjh $ tif z jg 1 «^:G e a (B i - 

5 b) b T e3 +a -e^$*L*«6HtC** «t 9 * 'J h^M^ 
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[0 0 5 0] 

Mi J: !9J&M£*L7^ lffifl®^\ M:5£ ( G e — M 2 ) 
a (B i - S b) bTe3 +a ti?m>iit:^l,J;^ I:xa"7 ^ V79-Yv 

[0 0 5 1 ] 

s*y? 1; >y?-yy hKx^mmz tifzm 2 mmtK m.^ s b x m 1 i 0 o- x 

(II U 5 0^x^9 5 ) T;^£*i&$EBtc&&<fc 7 KXs*y 9 U > 

[0 0 5 2] 

^H^c^it ^iaii^#(7)Mii^r^-e ii, i2 mm z mm-t % nu^m ^ & * 

/n- y * 'J > ^ * - Y v H: «t ») J&$| $ 2 ffiil® Sb y Ml i 0 0- y 

(II u 0<ys220 (JBK^) ) -C^£*i&$BBtc&£cfc 9 IC^/n"^ * >j 

[0 0 5 3] 

siy ysff-yy YK£V)J&mZtitzm2mmi)K «^Ge a (B i- 
S b) bT e3 +a -e^^tL-5>$SH^^>^> J: -} {ZX^y 9 >y9-Yv h 

[0 0 5 4] 

9 v ^^-y-; h ia t)j&mztitzm2mmmt^ (g e — m 2 ) 

a (B i -S b) bT e3 +a -CH$ti£fEHH&;z> J: 9 M^-y * >V?-Yy 
[0 0 5 5] 
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ut*<&^ mi mm * j&m-t & x=g& 2 mm & j^m-t & xe#\ t i> 

ittn o -<Wr£t~<fc*K ^ 1 f£ilil^.^2fiSilii^ ( i: U:G e, Te, B 
[0 0 5 6] 

^^^it^feil^f^^^-eti, ^2isiig^^;flii-^xfi^\ b i £ 

[0 0 5 7] 

y 9 'J >^^-r-yMlJ:«9 J&JH $ fifcfH 2 gBSW^ Ge a B i b T e 
[0 0 5 8] 

/n- -y * 1; > ^ * -y n: j: *) m&z iit z ^ 2 umm&. (g e -m 2 ) 

a B i b T e3 +a -efl$*i&^BK£)£ J: -? ^ V y?*?->f y h 

[0 0 5 9] 

[0 0 6 0] 

(liii l ) 

ie$t^i so— mmmzm 1 k^-To umiafis^i 5 ti N ^m^h<Dv- 
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[0 0 6 1 ] 

•If^IEil^l 5XIZ S Mel 4±^^^|^2 0. 19, 1 7#£^LT 

m^»/S£*l^n& (n(±n^ 2 zmtz-f&mm <7)mmm 21, 1 8 , m <?> 

ttffRJgl 6, RZ/mmm l 3tCJ: i9«^;^nTv^ 0 lit, lx-+pe-Al 1 

<oAStnjj^^s5:^T (n — 1 ) i§n-oi 1 otf^g 1 6 , mmm 1 8 mr 

[0 0 6 2] 

^/jv^v^ <h^f l < , ffir^e^^iov^-rTt^^^i^W/h^v^ t ami 

m^x^rm 1 AitfJJif«#S 1 0 2 Hl^^^^-ii-^^ i:^Pltg-e^)^o 
[0 0 6 3] 

e-A 1 1 l/--*fl£-A 1 1 ^^TtL/cP^O^^y 

T^itfe) £*X ii5^JSfi£§l<7)*§-£\ t#K4 5 0 nmKTO^. :t-if^ L < > 
ifz, 3 5 0 n m^iWiif B^if i 3 ^ z £&%MW± £ < % Li 0 fzib 
, 3 5 0 nm-4 5 0 n m<0$£Hl*J-C&& d £ 19 jifi L^ c 
[0 0 6 4] 

»f£l 4fi, it^-TR^co^T^^o *1£l 4fi, fliRtif, 
[0 0 6 5] 

*l*I?#7^ffM $ fix \t*X & i 1 4 co-It $fcjf 2 1 ffl <h S^fJJO^Mfi, ^ 



tHiiE#2 003-3094798 
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0. 5mm-l. 2mm<7)Iirtt*^^H^^ Lv> 0 &mm 
6 mmflJg (N A = 0 . 6 -?&fr%&8m£.i!>*Bf&) 
0. 55mra-0. 6 5 mm<7>iEH - W£ Lv> 0 it^S 1 3 

Off £7^0. ImmfSS (NA=0. 8 5 fcSESSib&nirfig) <DJt-£\ 1 

. 0 5mm~l. 1 5mraOilrtt**S;t^LK 
[0 0 6 61 

*^**2 o. i9. 1 7^12, itmmmm (mzmmmimmm) * 

[0 0 6 7] 

it^ftmm 20. i9, 1 7^t±, mmmmfo 15^1 ott 1 6 > it 

o Tt^gt/S 2 0 , 1 9, 1 7!£<7)J?£fi > ittll/^XoiPtNAi lx-^tf 
- A 1 1 cor^ft A K J: o S *i& M&mm A Z m±-C* * £ <h ^5ft*« 
o ^*Ao5URo3fem«:*iRMO^O 8 0 %iHE£Lfc*&£\ A Z (±A Z = A 
/ 12 (NA) 2| -CMUr#&o A =4 0 5 nm, NA=0. 8 5 <D t A 
Z = 0. 2 8 0 /umt%<9^ ±0. 3 ^ m&rtttfcjflcaSJKrt *<Dtitb^ 
zwm&izti, mii2 0, 19, 1 7^OI¥$(i0. 6^mJtt±-e*4Cl 
£/6 ? <j£^-e&£ 0 glOffiftSl 6, fl|ff«.l 8, 2 l^fcOIWojEMIti, 

Lv^ 0 U:#ot, 3fc^fllt«2 0, 19, 1 7 l£<7)J¥£ O^fHi, *MfcU>X 
[0 0 6 8] 

5fe^fitS2 0, 19, 1 7^C&v>T, \y-^T\£-A 1 1 (7)AW|(7)$IH 
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[0 0 6 9] 

>r<7>*#3\ nmfrb(Du-if}z-A i i (DmMo&izx *)\ m^mnm (k 

liKK^NWgM) ^^1-H (K-l) <7)tf^S^^t^lx-+P'^-A 
[0 0 7 0] 

(ROM (Read Only Memory) 1 [H<7)c&# £ 

oTt^iIieM<7)tf^« (WO (Write Once) ) HtUK 
[0 0 7 1] 

mr, ^ i <ommm 1 6 o«tcov>r#iiH^^i-^ 0 
m 1 0'it#s i 6 (i, 9-*tr- a i i <DA%mfrbmK%imztitz% i Aitt 
ffiijif s^/i io2, mi xnnmmm 103, 01 mm 104, ii sawh 

#Mif 10 5, mi KMm 108. Smfill 1 0 9 £|»x.£o 
[0 0 7 2] 

m 1 Ai+iij 1 0 2 (2. i£m^<b&& 0 con 1 Mmmmfem 1 0 

wtLxm 1 umm 1 0 4 <D3tmmmzM&2>m£. Rmmm&<Dmmm<D 
mt^±^< Lxm^mm±^ < -r&«i# tz^z> 0 mixmmmw-mi 

0 2C(i, «ilfTi0 2 > Zr0 2 , Hf0 2 , ZnO, Nb 2 0 5 , Ta 2 0 5 , 

S i 0 2 > A1 2 0 3 , Bi 2 0 3 , c r 2 o 3 ^t:(Dmit^^m^^^t^x^^ 0 

ttz, C-N. Ti-N, Zr-N, Hf-N, Nb-N, Ta-N, Si-N 
> Ge-N, Cr-N, Al-N, Ge-Si-N, G e - C r - N & t*<DB.it 
ll^fflv^lHt^c ifc. Z n S & ^<7)fiHt^ S i C & ^OjiHt^ Y 
F 3 , L a F3, CeF 3 , G d F 3 . DyF 3 , E r F 3 , YbFa^^Mi, 

$>^^^tc^m^^^t i>x^h 0 ttz, ttmn^-m-erVdzm^zz t 
h 0 mz-kt, zns^s i o 2 t<Dm.'&mx$>h z n s - s i o 2 fi. m 1 xmm 

mmWm l 0 2 <Dtt&k LT#tC-fS;ixTv>£ 0 ZnS-S i 0 2 (i. #b b hM#I4- 
[0 0 7 3] 

tblEiff 2 003-3094798 
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m i xmmmfom i o 2 <Dmiwi±, ^^si:^ < ttitu ii 

< , lo| 1 fell® 1 0 4 T*<O^JR^# < , Jofjl 1 oflf$Uf l 6 O 
[0 0 7 4] 

£ 1 AlUffJ^ffiJS 10 3li, ££ <9 LfBflC AltffliJMmWi 1 0 2 

m 1 ffiW 1 0 4 fEltOHH^t 

til, ^7-<oi/- iftf-A l l £MJStL?tl&K:, 
*§»tT& 1 IE0« 1 0 4 AL&v^#M^£#1«&&o & 1 A#1#I 

1103 wwr&A-t^ hi mmm 1 o 4 <r>^^t> *) , »#&x.i4it£ 

L < t&T-T&o i/c, ffl 1 1 0 4 £ t (±, 

[0 0 7 5] 

m 1 xmwmm io3Cit mi xmnmmi^m 1 0 2 tra«o^o*ffl-s: 

fl§V>&£ fc^lS, WT'k iffilCr, M3, 0 (jHL, M3 

JiZ rSIfH f tf»«b£{f*i*^fc< ^>— o<7)tc^) ^fflv^^tWf L^ 0 
-e-OtfCfc, CrtO^Cr 2 0 3 «L, M3iO^M3 02^MLT, C 
r 2 0 3 <!:M3 0 2 Ol^C^otv^ d fctf*|tf£ Lv> 0 C r 2 0 3 fifjl 1 fEll® 
1 0 4 i:^ftt^^|t|4t^^o tfzZ r O2WH f 02**, j89=n?lfcjftj& s 
#J 2700-2800 °Ctif5<, J.o^ttlcO^T'{±^#^^a^$t#t:\ j& 

ttoAv^it «flg0«K# 1 5 wmm-c & ho m 1 lEite 104^ ^^tt^mrr 

C r 2 0 3 -M3 024x7)0 r 2 0 3 cO^»{i 1 Omo 1 %&±$>Z>Z t 

l<, mi xmmwmm 1 o 3 x-oitmiZ'hz < 1*0^*6 6 0 m 0 1 % 

\>ATX**>Z>Z.tiim* Lv> (C r 2 0 3 ^< i:*%JR**HiJDl"*«|piJcab* 
) o i^ffJKli, 2 0 m o l %JSLt 5 0 m o l %WTt*-6, 
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[0 0 7 6] 

t tz, C fifSli/i £ <7)^*14^ii#-e& & ^1 AMffl#Mil 1 0 3 <h L 
[0 0 7 7] 

31 i xmmwmm 1 o 3 k«±, c r> m 3 , oo-fiii^ $ n s i £#tr*m£ 

fflv>t^K, f(D^t^CriO^Cr203^ML, Zr<hO^M3 0 2 £ 
ML^ Sit075 J Si0 2 HMLt, S i 0 2 t C r 2 0 3 t M 3 0 2 <7)^t7 
C^otv^It^aw S i 0 2 £-a-3:-^&- tlZ* «9 > ii^tt^S < ^ 
*K ISii14f^C«tL^^ 1 O'lf ffcJI 1 6 ^HiTC^&o S i0 2 -Cr 2 0 3 -M 
3 0 2 f SO S i 0 2 <7)^»(i 5 m o 1 %J^±&& CI <b L<, il 1 

0 4 £<7>^*14£?i61£-r&*:*!>5 Omo l%fiim^H ? eL^ «t W 

1 L < t±, lOmol %iik± 4 0 m o 1 %JmT"e*£ - t tiWi Lv> 0 £ fc, & 
1fr%UmW&mx-®iffi$:m&-t2>fztb, S i 0 2 cbC r 2 O 3 <7)#^s<7)f0(i9 5 
m o 1 %J^mJlH^I Lv> 0 

[0 0 7 8] 

H i AfcJWMJi i o 3 oi)f(t m i Altf«#®^ i o 3 -eo^Mac i o 

m i com mm 1 6 mum^KMytmcomt^h £ < & <b ± 9 , inm 

- 1 0 nm(DmmftX$>Z> Zt^mt L<, 2 nm-7 n m<DfGBl*H~&& C t 
[0 0 7 9] 

$ i sawjwmji i o 5 1±, it¥mm*m& tti i isii/i i o 4 

< ^rW-r^o ^1 SA*MBJ#MS 10 5Cli, il AMtfJlfmW 1 

0 2 iwi«<7)^oTO^fflv^ :i:^i^ 0 i mi xmmmm io3t 

Cr, M3, 0^tfM^ffi^it«L<, WtiCr^O 
Kr 2 0 3 ?:MU M3tO* f M3 02*MLT, C r 2 0 3 tM3 0 2 ^ 
ftC4otv>4 :t^i Lv\ £ l RAMfflOI^M^ 1 0 5 (±fjl 1 A#tffl#M6 

1 0 3 <fc 9 'Sfffcte^SHaifiHw C r 2 03~M3 0 2 ff<^C r 2 03<7>^- 
^Mltm 1 AltffiU#®e 1 0 3 <7)-etL J: 9 2 0 m o 1 96J2LL 8 0 m o 1 
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Lv> 0 X L< f±, 3 Omo 1 %&_t7 0 m o 1 %WT 

[0 0 8 0] 

w. i sawij#m® i o 5 [zit, mi xmmmm 103^ mm, c r , m 3 

, 0©iC$f,CSim^»T^<, ^n^Cr^O^Cr 2 
0 3 ?:MU M3tO^M3 0 2 HMU S i tO^S i0 2 WLt, S 
i 0 2 tC r 2 0 3 <hM3 0 2 <07l^K&oT</>£ £ tmit L</> 0 S i 0 2 -C 

r 2 o 3 -M3 o 2 ^cos i o 2 o^trifi, ^ i isit^ i o a t<7)mm\k*mu-t 
ztzubwn xm^mm 1 o 30-etu: ^^ 40 mo 1 

*F£ Lv^ 0 ±*)ft-£L<l*, 5 mo l%a±3 5mo 1 %&TX$>Z> Z\ £ 

lv^ 0 ^ &m%tmm%®:z-\$.ffc*mu-tz>tztb, s i o 2 tc r 2 o 3 <7># 

^•*<7)f0(i9 5 mo 1 %J^T-Cab^^ Lv^ D 
[0 0 8 1] 

wnKx%imwmm 1 o somisfi, 2 nm -7 5 nm<Dmmft-?:$>z>z:t& 

tt£L<, 2 nra-4 0 nm<7)ilrt^^;H J J: f)lif^ Lv^ Q m 1 KXMM 

wmm i o 5<7)^)?^c<7)iEHi*i-eii^^^m:oT, m imm 1 o 4-m^ 

[0 0 8 2] 

s i tans i o 4 <W5|sHi, i^— if if-A i i (Dmmizx ^xm^t^ 5? 

Ge, Te, B i O 3 TtmZ^mmXftf&X # & 0 J|#:ifttC(±, fjl 1 fS§l/f 1 
0 4(i, G e a B i b T e 3+a T^$tl^,^f|-^ff^-e#, ^«f H «W3c5E-CjS;V> 

^$mu- hx^m^mx.um^^t^^ x o< a ^6 o^m^^m^-t 

-i^i^t<, 4^a^4 O^^if^t"- L^ 0 ^ H H B 
K*B^£^T\ m&itmmv&T&'J?*^ 1 . 5 ^ b ^ 7 

[0 0 8 3] 

mimm 10411, ( g e — m 2 ) a B i b Te 3+a m L, M 
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fc, 0<a^60 («fc L < »±4 ^ a ^ 4 0) , loi, 5^b^7 («t «9 

#fL<l±2s£b£4) t*Ki:«l Lv\, M 2 ^ 1 fEifyf 1 0 4« 

[0 0 8 4] 

itz, mi mm 10 4(t G e , Sb, Te, B i O 4 7Clt£^trf*£l-Ti£ 
Snitt-C^o *#Wfc:i±, Hlfe^l 04lt Ge a (Bi-Sb) b 
T e 3+a ti $ ^l^ IffitfM-e I ^ o Z.<DttnZm^tzm&, Bi^ttL/: 

t^tl^o c\(Dttm-*m^2>m&i>, 0<a2£60 U9jf£ L<te4^a^ 
40) , loi. 5^b^7 (J: y)1fti L<li2^b^4) t^^a^U 

[0 0 8 5] 

ifc, $1 ffi^S 10 4(i, j£j£5£ (G e -M2) a (B i - S b ) t>T e 3 +a 

•c^$n*#^MLT^v> 0 z\(Dmmm^z>m&i>, o< a ^6o u 

WiL<ii4^a^40) „ loi. 5 ^ b =S 7 («t OSf * L < (i 2 ^ b ^ 4 

) r-ab* c: t jw s lv^ 0 m 2 &m i tans i o 4 <7)M«at 1 5 %mrtr 

[0 0 8 6] 

n 1 otiNRJi 1 6 (±, v-4f\£-A 1 1 ^AMij^fb^ 1 <Dmn.m 1 6 <t 0 m 
mmmi 6o8«3s£SKi-*#sa**>*o zotz^ mimmi 0 4onf 

f±, 9nmWTt^^it^fiL<, 4 n m~ 8 n m<7)|£ffl|*JT&& £ <h X 
[0 0 8 7] 

& i mm io8ii, mimm 1 o 4 n^jR^tL^Tts^it^^-e^ 

tliliE#2 003-3094798 
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m^ti^^ti, 0 it:, mi KMm losit #n ia§i/i io4T-ti:t 
iifg^-r^o ?^(:, 0 1 KMm i o 8 ti, mm-r zmmfrbgrmmzum-r 

[0 0 8 8] 

^lRIt* 1 0 8<Dttmzi±^ 0JilfAg, Au, C uM'A 1 
f^v^ii^fflv^ C t^i a o tfz, Al-Cr, A 1 - T i , A 
u-Pd, Au-Cr, Ag-Pd, Ag-Pd-Cu, Ag-Pd-Ti, A 
g-Ru-Au, Ag-Cu-Ni, Ag-Zn-AK Ag-Nd-Au, A 
g-Nd-CuifcliCu-S i ^^/:^i^:Ht^ 0 ffCAg 

m&mm&±£^fztb, miKmmi o sco^t Lx&i ^i 

RI^Sl 0 8<7)Jg|J?fi, ^KOtf^l 6<7)M^^-e#^>fiTO<f ^^^6, 
3 nm- 1 5 n mOfgH|*jT?&;|> £ £ ^«ff L < , 8 nm- 1 2 nm(7)r«t 
&&Cli:^J; t)%J-i Lv\> % 1 R&Nf 1 0 8 <9§|!¥^ <0|eHi*j^^>^ d t C± 

[0 0 8 9] 

£a$sn&« i o 9 immfofrb* t) , n i (Dmmm 1 e oj&a^£»!gi-& 

loftMMi 6 0»j|*T c (%) 0 4W a f 

ffi-e**#^o* l i 6 ©2is$T a (%) t^tciKt^ct^-e 

§ &o JMWtCii, ilJi^pg/l l 0 9 £fitx.£& 1 O-lf $MI l 6 -Cti, 
PSH 1 0 9^ft£v>^t;Jt^T, 2%~ 1 0 %ej£S«W±#1-* 0 
&ft$£M&« 10 9li, fjll g£$l/f l o 4 "eH^L/i»«:«b*W^i£»$**«j 

[0 0 9 0] 

ili§^PS« 1 0 9 «$nSOT»ik(i, ^ 1 <Dmm.m 1 6 Oit^ 
T c £^T a £;#^£ftEffl£J: <0±£ <irZ>fz*>, 2. O^nlok^O. 1 
tzi-z\t^miL< , 2. 4^n^3. Olok^O. 0 5 Zmtz-fZ t tf± V) 
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ft* L^o 

[0 0 9 1 ] 

mmmm&mi o 9<Dmw<nt, a/ 3 2) A/n^d±s (3/1 6) a/ 

nlli (17/3 2) A/n^d^(l 1/16) A / n OtEfflflf* £ CI £ ?J* 
tHL<, (1/16) A/n^d^ (5/32) A/nI(i (9/16) A/ 
n^d^ (2 1/32) A/nOil^J^HU W£ L^ c fcfc, ±|E 
OlSHfi, <fkf-A 1 l<7)ffi^ tSiS^SB^ii 1 0 9 <7)/S#f5pn ®| 
x.li > 3 5 0 nmS^4 5 0 nm, 2. 0 ^ n =S 3 . 0 Hjt.£«r t \,Z «fc oT> 3 
nm^d^4 0 nmlli6 0 nm^d^ 1 3 0 n m<D^MXH'£3b2> - t tftfti L 
<, 7 nm^d^3 0 nmX(i6 5 n d^l 2 0 nmOiglrtt^S^i:^ 

6<7)it»T c ^.D f T a ^*Hi^< -t&Z t^-C#* 0 
[0 0 9 2] 

ilii^fi&Ji 10 9 Kli, 0Ox.(iTT i 0 2 ^ Zr02> H f 02> ZnO, N b 2 
0 5 , Ta 2 0 5 , S i 0 2 , A 1 2 0 3 , B i 2 0 3 , C r 2 0 3 . S r -O^tcoMit 
®J&m^2>Z.t&X*&2> 0 ttz^ Ti-N, Zr-N, Hf-N, Nb-N, T 
a-N. S i-N, Ge-N, Cr-N, Al-N, G e - S i -N, Ge-C 
r-N^^Mt^fflv^^t^ti^o Sfc, ZnS^Mm YF 3 
> LaF 3 , C e F 3 , G d F 3 , D y F 3 , ErF 3> YbF 3 ^^»^ffl^ 

#CT i 0 2 , i 0 2 m^ffl^^^tWiL^ o dtL«b^>*t 

*MiJB*r« s *£< (n = 2. 6-2. 8) , mn&Mi>'l^^ (k = 0. 0- 
0. 0 5) HlOfil^JB 1 6 0Sifi^S:Sii6*^ffl^# <^r*o 

[0 0 9 3] 

, u-Hf tr-A 1 1 ^xmmfrh&xm 1 ott^s 1 6 os^fflc*4tis srjbk 

£IJ3t 4 0<T c Io4 0<T a ^l/:t>:t^iL<, 46<T C 

lo4 6<T a «r»?ti-it36*J: 9«f£ Lv> 0 
[0 0 9 4] 

miiE# 2003-3094798 
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^i<7>it^i 6<ommmT c RxfT a it^ -5^ (t c — t 3 ) ^ 5 

tmttL<, -3^ (T c -T a ) £3£«!fc1-CLi:j&*J: iJ*F2Lv\, T c> T a 

^^Hi/ctctcj;!), p-Hfif-Ai 1 <oA#tfio^^^ 1 <nmmm 1 

6 i 19 pf vH!JU&£1f fgii<7)ieii^<7)i^. SI 1 Off Hz* 1 6 <D m 1 f£§l/i 1 0 
[0 0 9 5] 

m 1 ^)'lf HzH 1 6 iz^x, m 1 SSil/i l 0 4 ^^T^^OSI^R 
ci (%) > ^^lieiiSl 0 4^#N H H B Kffi-e*^^OSI^R a l (%) f±> 
R a i<Rcl^i^^"^-^ Lv^ 0 ^cocttcj; 19, •If^ffiil^tLTv*^ 

^mrn (Rci-Rai) < Lx&&%$mft&.fttei!>mt>tL2> x 7 r c1 

, R a l^ 0. 1 ^R a i^ 5 5.0 4 ^R cl ^ 1 5 ^I/:t-^tt L < , 0. 
1 ^R a i^ 3_io4sSR cl ^ 1 Oimfc-tZt&X Lv> 0 
[0 0 9 6] 

£1% Sf 14 (mZtfWx.Hl. lmm) ±JC (N-l) ® <£>tif & ^ 

vzsy-r&ztitzx^xjfmxzzo $tz, j fc&frwm\*. itmmmm (mz 
mftmmu&mm) tfznmmmm^mm.m±^m^Lx. «iti4^ 
mmz-itxmffiz&j—tzmtfL ue>a-M , ti«^t5:tcj:o 

[0 0 9 7] 

-^i^at, *«14±i: (N-l) iOflff«l«:^iiS:^LT« 

urn, ftfrtmmi 7 *M$LLfzi>(DzmM-fz>o 

[0 0 9 8] 
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m^x, K&frmm 1 7±(cn 1 onrae 1 6 hmi^. $r 

, (N-l) «<7)fl|«W**^*»=Sr^LT»*L/iO*,, *^tt« 1 7 4 
J&EftLfc*«l 4 fcriaRgtlrtURItU ft^frMie 1 7±*c2a^spSJl 1 0 
9 £j£ffili-&o it»PS« 1 0 9 (4, &j&£p&e 1 0 9 ffc^&rt* 

0 9 ti, itwiSM i o 9 &mi£-f2>&mfrb% v ? V b 

A r ft7tfcfcft7£<Dm&ft7Wm%^XKfc&7*y 9 >y-fZ> c\ £ 
(I iotilSf^o 
[0 0 9 9] 

siifusi i o 9 ±.iz y $ i Rite i o 8 £/&jn-r s 0 # i site 

1 0 8(4, Hi Site 1 0 8 £ffi&1rZ>&m£ tzte&&frh%Z>7*v ? 'J >r 
9-?vY*, Ar^fl^, £fc*4A r ft7 tKfBft7 t<D^ft7^M 

[0 10 0] 

i^-c, h i site i o 8_hu. h i Kxmmmm 1 o 5 zj&m-tZo m 1 
SAitinj#®e 1 0 5(4, mmmm&m 1 0 9 ti^i^-eM-ei^o 
[0101] 

mv^t, h 1 sA#tm#ise 1 0 5_tn, h 1 wane 1 0 4 £j£jg&-*-& 0 h 1 

ISite 10 4(4. -e^a^HiSCT, Ge-Te-Bi^t>44^7?ij 
yyt-Yv K £ tzliG e — M 2 — T e - B i £-^<b&£7^y * 'j 
— K S/i(4G e-Sb-Te-B i ^^4 4^^-; * -yy*—Yy 
K t/:liGe-M2-Sb-Te-B i ^-^^^^X/n'^ * 'j >7?-y y 
h -oOH$:fflv^, X a 5 7 ^ 'J > C t C J: o TMt I ^ 0 

[0 10 2] 

7s* -j * V >^0#B$C#*(;(4, Arft7, Krft7, Ar ft7bKfcft7 
h(r>Wc^if7, l/:tiK r «!: SS#* <D]&&ft7 £ffiv>£ d § £ o 
H 1 ffiiie 104 (4, Ge, Sb, T e , Bi, £ tzitM 2 <D7* 
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oTMt^CHti^ & 1 fEgfcS 1 0 4 Ji, Ge, Sb, Te, B 

i . tfzl±M2 (Dn ^^*?ftfr<DKm£®.&&fr-&fz2jc&X^-y 7 'J > 7~ 7 ~ 

Y*?3jt&*^v 7^)y77~Yy btct'Z, ll^ffi^^ffl IsJBf 
^7^J^^f^;a:J:oTMn;Ht^o -*l<b?)i§i^^ Ar 
JjXWm%*. K r 2f*#B^cK A r X t Kfcif7 t (O^^^Wm^, 
tfzliK r if 7 tKfcif*t(Dm<&Jj^m%t¥X7,^v 7 V ^7*-fZ>C\t\Z£ 

[0 10 3] 

Wi^x, m i iBii* i o 4±k. & i xmmwmm 1 o 3 ^^-r-?>o m 1 a 
103^ m&mM&m 1 09 1 nm^&x^mx^ho 

[0 10 4] 

h^t, m 1 Aitmj^M® io3±c, ^1 xmm witm 1 0 2 zj&m-t z 

0 ^ 1 xmmmmfom 1 0 2 (±, jfit^ii^i 1 0 9 1 mn^m^mx^^ 

o 

[0 10 5] 

mmz, m 1 ai+wm m#:s 1 0 2 ±n«wi 1 3 *r*&-tz><> mwm 1 3 t* 
. ±mmmm (mzmmmitmm) zfzimm&mmzmi xmmmw 
m 1 0 2±ci*L^t s >n - h l > mmzmtz^z d t Hi o XM 

)U7T7tf')*U7 < >J/:UPMMAf«^:li*-7^^^if^ffl^ 

-c^iv^ mmmi 3 jtmtmm mizmmmmmm) 

mtmmnmmmzm 1 x%mm m®.m 1 0 2 ict^Lt, it^iuit 
mmwfam 1 0 2±n^t£-t±-c* h l£<t)*>, wjii^^fh^-^^xi ^ 

1 AltffiiJI§«#« 1 0 2 £ « .1 <h £ -e # & 0 

[0 10 6] 

^ 1 Aittiiji^«#s 1 0 2 zmmLtz<Dib, %/zimwm 1 3 £f^L 

fz<7)ib, ^ClL-DT, ^liell® 1 0 4(7)^^^^^^^^^^^^ 
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otuv> 0 mi mm 1 o 4 ^^im, u-^^-A^mm-r^^t^zx^ 

xft n z\ ttfx&& 0 

[0 10 7] 

mmm 2T-ii, mm^fm 1 k £ *t * o #e ^ wit #i eiu£# \z&\,* 

T, N=2, 2a^1f^/l^J:oTl : #^^n^-|-f^fdit$$#(7)-^!J^m 
^1- &o 2 OtiV«fiBim#: 2 2 <7)-«rM[I]£|2] 2 iz^ir 0 mmmU 

#2 2(i, M-®^?>c7)u-^if-A i i<DmMiz£^xmmmzmw*ktfnsife%: 

[0 10 8] 

mmmmfo2 2 a, s«u ±i:imi l/c, m 2 oit ^» 2 3 , ^55* 
mi 7, mi<7>mmmi 6, Rz/mmmi 3kx Qm&ztix^&o »n 4 
> jfc^^Mis 17, 11 (ommm 1 6 , wm.mm 1 3 kj±, hj&^jbi 1 xmm 

[0 1 0 93 

fflmftS 2 0 2, |2 AltffiiJ^M® 2 0 3, 12 ffiii® 2 0 4, $ 2 RAItffl 
#MJ1 2 0 5, H 2 SAWIi 2 0 6, 2 E^Jf 2 0 8 Zmit&o 

1 2 2 3 (±, mm 13, ii <Dmmm 1 6 , w%^mm 1 7 *a 
i§L^i^-Hf if -a 1 1 izx-oxmmmsi&ftfrti&o 
[0110] 

1 2 Aitnistmft:* 202 tea, mmmm 1 01 1 a*m»«#ji 1 0 2 1 m 

m 1 A#tffl9t£S#:Ji 1 0 2 <7)$if£ t ra&-e** 0 
[0 111] 

M 2 AOTUlf 2 0 2 <7>mma. -7h'J ^ < tfCi f) , 12 
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mm 2 o 4 <z>*NMB-e£>&*£- t ^ftmtgkm^&zm^Kmitm^ik 

[0 112] 

n 2 xmmwmm 2 0 3 ki±, mmmm \<o%\ \%mwmm 1 0 3 1 mm<^ 
1 <om 1 xmmwmm 1 0 3 1 iw-c^ & 0 

[0 113] 

$ 2 Kxmmwmm 2 0 5c^ nmnm i<vmi Kxmmwmm 105^ 
fm 1 <vm 1 sAWjj^mg 1 0 5 1 \mmx$>z> 0 

[0 114] 

m 2 Kxmmmmwm 2 0 6 t^i, n 2 Aitnaif 2 0 2 1 ^im^^u 

]&*m^Z>c\ ttfX&, ZnStS i <^rl^t?-e^^> Z nS-Si 02li> 

m 2 RAMmmnfom 2 0 6 1 Lxi>mntzttnx$>z> 0 

[0 115] 

m 2 KAMnmmfom 2 0 6<Dmmii, 2 nm~7 5 nm^iirtt^^ii 
?W£ L < , 2 nm-4 0 n m<7)$£Bl*J'e& Z> Z. t L^ 0 m 2 BlAM 

mm mi$m 2 0 6 <ojg£)¥£ ^ of&Hft-r-ii^ doctor, ^2 2 0 4 -e 

[0 1 16] 

m2tum2 0 4 (i, v--ff ^-A 1 1 <DmM\zx.^xm^t^ B nnt(D 
mxo!m.m^mti^^irm^h^^o %2mm2 0 4i±, b t 

Ml (!IL, MliiV, Mn, Ga, Ge, Se, Ag, In, Sn, Te, P 
b, B i RlfA ufrtbMl$ti2>'J?% < t i>— 0(7)7Cf) i^ts-mA-XMl^X^h 

o jl##hc(±, m2mm 2 0 4 sb x Mii 0 o- x (^%) 

-effM-e £ & 0 x ^\ 50^x^95 £ft/i1-*##H(i, m 2 mm 204 ^ 

B B Jw^ ^ # b h h Kffi t <d m <om m mmw 22^ £ * £ < -e # 
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^TBUfr* i mm urn 

10 117] 

Zfz^ fjl2fSitS2 0 4(i. Sb y Ml 10 0-y im=f-%) T^£ft£^TiFM 
n-^ti^o 0< y^2 0 fcfitfc-f-^Ufi, GeTe-Sb2T 

e 3<Dik¥mm®.j&i&-t)^z ti% tztb, m2 umm 204 (om^itm^± § < „ 

[0 118] 

s fc, & 2 ffiit^ 2 0 4(4, mmfm 1 1 ibiss 1 0 4 1 mm<D#&*m 

[0 119] 

n 2 tens 2 0 4©ifii, m2<Dm^m2 3mzm&M*m<ir2>tzib^ e 

nm-l 5 nm(Olirtt'$)SIi^J L^o - <7>$aBl*l Ki3 V>T & . H 2 f £ 
M 2 0 4 ^v^#tc(iifcoMi*i^|p]-vOt£tS:n i &PSfiit^ofMi£l^ 

^/h$<^*o L3t**oT, £2fS^S2 0 4<7)$|j?(i, 8nm-13nmOi 
[0 12 0] 

& 2 sits 2 o 8 icti , mmrnrn 1 osg 1 sits 1 o 8 1 mmnum-zm^ 

^^ 5 t*^o & 2 SWS 2 0 8 Oifli, Ifflll^f^ ^^30nm 
£lit^^:^fiLK -<7>$EHl*H;i3V >-T&, ^2 Sit® 2 0 8rt s 2 0 0 
nmi <0W^Wi&lZ^ f(7)|tS||^| < ^t)-rr-C^2(7)-|f^/l2 3« 
mmm^i&Tir^o L/c^o T. H 2 SltB 2 0 8 <Dmm± 30nm~200 

[0121] 

^ 2 SltS 2 0 8 ^2 SAItlPJJlf 2 0 6 (DfflbZ, #ms 2 0 7 £g£m 

LtUv^ 0 M2 0 7(:(i, fjl 2 SltS 2 0 8 Co^tp^ tfz 

m^£nmfcm^<vi&^tt®-zm^z>z\tfrx^2> 0 ^2 sits 2 0 8t:A g ^ 



mSE^ 2003-3094798 



*#H2 003-082114 



^-v: 35/ 



i£, Rmm2 0 7Hfi, Cr, Ni, Si, C^^x*^, T i 0 2 
, Z r 02, H f 02> ZnO, N b 2O5, Ta 2 0 5 , Si0 2 , A 1 2O3, B i 2 
O3, C r 2 03&^^ffc^£ffi^&C: H ? t^o C-N, Ti-N, 

Z r - N, N b - N, Ta-N, S i - N, G e - N, C r -N, A 1 - N, G 
e-Si-N, Ge-Cr-N^^|itft»^:Hf^o Zn 
S * fcVJfifrffcaK* S i C%£<DjfciVfo, LaF3^Wfti»^;Ht 

0 0 nm U D«f i L< ti 1 0 nm~ 5 0 nm) <7)$gBI*I-C&& £ t tffti Lv> 

o 

[0122] 

mmtmmfc2 2(4, mr^^-r^^nioTMit-e^^o 

if, i2 0ffiii2 3S:Mno ^#«K(±, f-f, i«14 (J¥Sri*ffl 
xlfl. 1mm) ^ffltU IfcKilltrtKEfltt&o 
[0 12 3] 

M^T, H«l 4±t:*2SW12 0 8 ZfcWk-f&o 4 K V 

— iffcf-Al 1 £ig< fei60*rt?»36*^jS$^Tv^^tzti, 
*Lfc«fc»2R*W2 0 8*j£R-*-& 0 » 2 RJft/S 2 0 8 (4, 
RS+Ji 1 0 8 fc|B|«o;fr£-C^j£-c£* 0 
[0 12 4] 

Hv>t, ^2Slti2 0 8±i:, <J&^KtD CT#MJ1 2 0 7 fcjfcBH* #® 
I2 0 7ti, #M/f2 0 7 £fl*j£1-*5c^3: 7t(4<fc^%^£> £3 X^y * i; >^ 

[0 12 5] 

M^T, 2 2 0 8 Ji, f fc(i#®«2 0 7±K, -MCIt-ra2 5 

A*Mi»m#» 2 0 6 ^Mf^o ^2 RAWiJlf«#« 2 0 6 (4, Illl 1 
oilil^P&ii 1 0 9 fcffi*fc<a;fr&-c^j£-c#&o 

[0 12 6] 

M^T, »2Slti2 0 8±, l/:lifII2 0 7±, i fcl±» 2 RAIhHHJM 
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mfam 2 0 6 fjl 2 RAItffl^MS 2 0 5 £j£J£-r& 0 f5 2 KAMlPJJ#ffi» 

2 0 5li, £ifc?&& 1 Oit^PM 1 0 9 t Wim^m-Cf^X^^o 
[0 12 7] 

m^-C, i2SAWlM 2 0 5±^ ^2ieilii2 0 4 ^j^fll-r^o H2 
IS£Ui 2 0 4fi. ^O&J&Kfki;*:*^;' * 'J h £fflv*T, HJfef^ 

li^ii i o 4 <h [wj^^^vi t«f § £ o 

10 12 8] 

m^x s m2%um2 o 4_lk, ^ 2 AMnij#M/i 2 0 3Mn o H2A 

IllWM/S 2 0 3(i, H«S* 1 Oil^p^B 1 0 9 tmm^teXfcj&V£ 
[0 12 9] 

Mv>T, |j§ 2 Altffi#MJI 2 0 3 _bK, 2 AWiJIf mfldf 2 0 2 £#c)]l1-£ 

o ^ 2 AMisiJifm^ii 2 o 2 ti, mmfm 1 osds^sn&« 109^ i^mo^-^ 

[0 13 0] 

z<d£oizlx, m2<Dmmm2 3^^m-t^ 0 

mv^t, m 2 <7>it 2 3 <nm 2 xmmm^m 202 ±n jfc^nm 1 7 * 

[0131] 

|2AWJilM2 0 2 fcjtfURL £ fclift^StS 1 7 £0 

^l/:^*,, m2tmm2 o 4<D£mz$iM i ikz^2>®witj:m 

fcfTo-C «fcv» 0 H2ia^S 2 0 4 Ojftfi-ffcli, lx-nftf- A £BBJJ-f£ CI t [Z 
[0 13 2] 
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, i 7±c, m^dh^/i io9, mi mm ios, ^ i rami 

io5, mi isii/i 104, mi xmmwmm 103, 1 xmum 
1 0 2 ^zmm^mwk'tho ^nh<D&mi±. iMiittiL^ 

[0 13 3] 

ftf^tc m i.A*tfjJifm#:s 1 0 2±.izmmm 1 3 £M;i-& 0 isw« 1 3 14 

[0 13 4] 

1 xmmmfom 1 0 2 ml^*,, ^te^© 1 3 «l 

fz<Dib, ^CIdCT, ^lfSOTl 0 4<75^M^I§ B B H 'fb^-^^^'fbXfI^^f 
^tUK ^lieil/1 1 0 4<7)|± B B H <b(i, l^-^^-A^BSJtt-^-ii^cto 

[0 13 5J 

tfz, mi Mmmmfom 1 0 2 £jjyiL/;<7>*>, t^it^jf 1 3 ^iil 

fiflCIt-Ct, fjl 2 lEHJf 2 0 4, 1 mm 1 0 4 O^M^|§ H B H 

-9 m2mm2 0 4 «rttafbi-sfe*nifi:»3?*^— 9v*7 < & 

[0 13 6] 

(Wl 3 ) 

ib$i^#:2 KD—msmmzmz K^-fo 7(4, ^w^i^it 

[0 13 7] 

1ffRifiH^ft:2 7*4, IMS 2 A ±.\Z%&frMM \ 7, 1 9 LT0**i 
LfcN»<*>*l«>til«Wl 6, 1ff«l«l 8t, *«2 6±H«*Lfc1f«Ul2 1 
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[0 13 8] 
[0 13 9] 

ms. 2 4 i AirtJifm^n i o 2 2 6 mm 2 1 no 

«t v> 0 si2 4<7)ii A*M»jMmwi 1 0 2 m t BMme>$m, Rtfmm. 2 6(d 
mmm 2 1 m t mMmommt, ^mx$>z> - t amt 1124, Rz/m 

rt-^- h*^tcWffl"e**o 112 4, 2iy f iS2 6 0)¥$li, +5^ 

* 5* "9 , E.oif^ffi^# 2 7 0Jf$*q. 2 m mg| £ & & <fc 9 > 0 . 

3 mm- 0 . 9 mm<7)$EBl*!-e&£ £ btflfrt Lv> 0 
[0 14 0] 

7fc^53*MI«19. 17ffc^MftCJ:l), 0. 6^m~50^m<7) 
[0141] 

[0 14 2] 

if\ *t2 4 0?£«!lx.(2:0. 6mm) JitC, $ 1 OlffRJi 1 6 fc^JdSI" 
&o ^<^)t^ lS2 4Cl'-fif-Al 1 fc#0^rt$fc?&*^/jfc$*i-cv> 

, *^2 4 fcjsjuigertKKB u ii AMfwi§m#/i 102, mi A#tnj#m 
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iio3, mi mm 104, $ i Kxmnmmm 105, an £e#t/i 1 0 8 , 
mmmm&m 1 0 9 £«i#:»«i-*o &m<of&m-%mt. mm%m 1 tmm-e& 

h 0 ZVik. (N-2) «OWf«UlS:jfe^»»S:^L"CJII^:«Wi-*o 
[0 14 3] 

i«2 6 (J?3j&*01x.tfO. 6 mm) _hK, If $jf 2 1 ^ff^t^o It 
[0 14 4] 

ft&K, 4Rx/mm2 6^mmm2 szm^x&y) 

&fr*tz> 0 ±mmmm {m^mtmmtnmm) *?mmm%m 

<7)mm^mm.m2 i^zwjplx, mm.2 4*mmm2 1 ±^m^^tx^\£ > 
^-YLtz<D*>, mm*mtz*tz>t ttz, mmm2 i±k^^m^co 

[0 14 5] 

&WL2 4M%M2 ezmmz^ttz^ ^smscr. mimmi o 

[0 14 6] 

n=2, -r^^ 2 acumen x^xmm^titzmmimm^-m^m 
w-fz> 0 mmmm 4 oit mmmi* 2 9 ^-ww m^nu^i-o mmmm 
i£2 9f±. %imm 2 com mmmvf 2 2 tmm. nmfrhcou-ir^-ju 1 1 

[0 14 7] 

tt mmm& 2 9 2 4 ±izm 1 commm 1 6 . mm. 2 8±t:i2 com 
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[0 14 8] 
[0 14 9] 

*«2 8co^2^lt^2 0 8ffiOiO^C(i N Dt P-Hf If- A < 

Jt*^rti^$nt^T4iK M2 8<7)^2Slt«2 0 8tsiJ<h^t#J 

s 3MR2 8WJ|Sli > +**aiJK*** 0 , fi.o«fftSES&tf: 2 9 Off $ a* 1 . 2 
mmffSt J; 0. 3mm-0. 9 mm03£BftT*£>& i £: £ Lv> 0 
[0 15 0] 

[0151] 

t-f\ 112 4 (ff$**«x.lf 0. 6mm) ±JC, *U 1 6 fc^jftl" 

^>o ^«2 4tcu— yif-A 1 1 zm<fz&<Dmftmmmztix^ 

, mm2 4 srfiK«i^ffi*i^BBa u ii xmmmfam 102. & 1 At+ffi#® 
©103, mi mm 104, g 1 Kxmmmm 105, & 1 sit* 1 0 s , 



m&mm&w 1 0 9 *«fc**i-* 0 &m<omm-%m*. mmmm 1 tiwc* 

[0 15 2] 

&Mmm&mi 0 9*mmLfi:<o*>. ^stctSD-c, is 1 ssii® 1 0 4 

[0 15 3] 

*fc v aME2 8 (I$mtf0. 6mm) ±K, % 2 Olf $R* 2 3 
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o 

d<7><h§, m®L2 8 fcl'-Hf tf-A 1 1 £S< £#<^Sft^WJ&£;lxT^&^§ 
« 2 8 ^^M^ert^geg L, ^ 2 R|*Jf 2 0 8, #M® 2 0 7, |g 2 KAMI 

mmwm 2 0 6 , n 2 £A£mm#®e 205, ^2 isiis 204, m 2 aw-iw 
112 0 3, ^2 xmnm mtt-m 202 ^jus^te-r £ c ^i^ii^&ii, m 

mmz tmmx$>Z> 0 
[0 15 4] 

m2 xmnmrni^m 2 0 2 ^hul/^*,, ^hj^ct, H2fB§t/s 

2 0 4<7)^M^|g H H B ^$^;^ ) ^j| : xfI^^foT^ ^2ieilg2 0 4Wg 

JMfcfi. U - *f \£ - A £ HB&J-1- JltCiotlT^H^^o 
[0 15 5] 

H l offfii 1 6 LfcX«2 4 t$2 OflHSW 2 3 £«JS Lfc 

Mt2 8*mmm2 5 z m\<*x „ jtmtmm (mz 

*N*fc«*bte#jffi) ^m^wj§&^co#i&^^ 1 <7)it 1 6 * tzitm 2 <omm 

m 2 3±izm^LX, mU2 4 tmWL2 8 *<mmZ*£X* feT^n- h L 

tiM^^^a^ »i ^iti^ 1 6 1 tzitm2<Dmmm2 3_ttc 

[0 15 6] 

-e<7>m, Mcit^tt 2 ifiii® 204, x^ks 1 ibsus 1 0 4 
IJLtO.fcdfcLT, tf#ie$i^#2 9 zntik-vz&o 

[0 15 7] 

(HJft^® 5 ) 

ilii5t-(i, mMXmi, 2,3, X^4-C»iWL?t*l|lHOitl«EaMi 
[0 15 8] 
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^Wtc^-to HI5^#HSLT, feill?££gg3 5(4, Iff mmmfa 3 4 £EHe$ 
-£&*:i6<7)* tf> K;i/^--^ 3 0 I' - 3 2 , S^f^U-f 3 2 

^^>tBi+^tL^ i^-^tr-A i i ^mit-r^tmuyxs 1 fcfltx.&ft^y k 
3 3 *ffiz.z> 0 mmmmi$-3 4«\ w,i, 2, 3, soM-cf^L/ztif 
19 , %&<?>iii$ui 1 nmmm 1 6 , s& 2 <r>mmm 2 3 

) £#x.& 0 tm^>X3 1(4, U-flf-Al 1 «rttf«Ji±mjfei-*o 
[0 15 9] 

tffRIEilM#^tflR<7)fe$l, m*> S.y f ±##IE^{4, I— nffcf-Al lco 
X^-fc, B^7-oe-^^7- (Pp (mW) ) 

- (Pb (mW) ) tiZ$m%ltZ>Z.thZ£vXfT J )o ^*l-<DV-*f\£ 

-ai lzmm-tzztizx-ox^ mm^mfm^-u^^^nmi)^^ 

— iftf-Ai 1«*M£*U (M^SBfr) *TO?ii*o tr-^< 

(Dmm<Ds W - l^;wc «t o r $ tLT & «t 
[0 16 0] 

75 ? t#^n^/N°7-^S^W- (P r (mW) ) <b L, ff&'W -<7) ffcf- 
[0161] 

*t»l/>X3 lOHPtNAIi, \s-*f\£-A<DX*°v Y'&*0 . 4^m~0 

. 7//mo®Hrtnp^-r^>7t^, o. 5~i. i <r>mmn u l< (4, 

0. 6-0. 9<7)|EHrt) t*«:^|fiU», tf-A 1 1 O&Ste, 
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4 5 0 nmJ^T (X^UtLiit, 3 5 0 nm- 4 5 0 nmCOfSBl*!) CI 

U «9*FS L < fi, 2m/#- 1 5 m/#<7)|Effll*l) X$>Z>c\ Lv> 0 
[0 16 2] 

-oo««WS:fltx.fefl|ffSB»«E#:2 2, 2 9 KfcwT, & 

1 olfflz/i 1 6 izltiLxmBZfti HIKti, u-Hf if- a l l <7)M&ZM 1 ten 
1104 K£-;b-£, ig9§Jf 1 3 fciMLfcl'— iflf-A 1 1 Cioti 1 gg&JS 

i o 4 nit«*ge^i-*o n$Li*. mimm 1 o 4 Kio-csitstu 

mmzftimiziz, v-nfif-A i ioMii2feii2 o 4tc^-^-^, sin 
in, mi <nmmm 1 6 , Rvyt&frmm 1 7 *sia l/c u— 9* tr- a 1 1 n 

J:oTif$R^feili-^> 0 H 2 fdiil 2 0 4 «fc oXRmzti. it^ftm 

mn, mi <ommm 1 6, ^o^s 1 3 sr»aLrs^v— r tr-A 1 1 *• 

[0 16 3] 

fcfc, 4 , jfc^^MIS 2 0, 19, #0*1 7 lx--if If- A 1 1 *m 

<tzib<Dnp^ : mm^fix^^m^, mm*. ^--rif-Ai Koxmm^h 

[0 16 4] 

f£il14f£(i, ftr-Al l£0~P p (mW) writvW-iiL, (1 
-7) fiMtv-^SO. 149//m (2T) frbO.- 5 9 6 ^m (8T) 

tx<D?> y^m^zmmt, mmm. Rv*ffi%m<Dzs ? 9 - & & j > ? - 

[0 16 5] 

f$*14f£(i, U--*flf-A 1 1^0-Pp (mW) (Dmx^l -ggp L 
, v-^ftO. 149/^m (2T) H. 671^m(9T) (Dm^ZmCVfr 
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*R*£ (&T\ <h Dfv£) £ * ^ * h7A7t7-ff- -CSIJjc L fc 0 * 43 > 

[0 16 6] 

SfcK, Ifi^#§mx.®i5:(i, u-Hf if-A i l^o-Pp (mw) ow-cv< 

V-^PU v-^fO. 149^m (2T) j&>t>0. 5 9 6 ^m (8T) it 

o9>^««bi:^- r k mm m l , $ * £ b & i - & »t * nt * 
o tsiL^o i iii i t t^^o^y y * l 3 %m m-r &m 

[0 16 7] 

■ffeT-A 1 1 £0--P p (raw) OP^A7-iiL, v-^fto. 1 4 
(2T) tf>£>0. 5 9 6 /<ra (8T) £ T*<7) 9 > ^ff^l^ £ ^tzilgg 

or, ffl*tajs2 o on»tu j&efruiE^L 

o 

[0 16 8] 

(mmm e ) 

[0 16 9] 
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^-v: 45/ 



& 0 m^au'it ^ia«#:4 1 mm. 3 6 ±i:t^ii 3 7 , h 1 1211s 3 8 , 
±.%v>nm4 o ti, hi ifiiiJi 3 8 , Rz>*m2umm 3 9 nm^^enspi-^Tt^n 

(0 17 0] 

m 1 ifiiis 3 8, R&m 2 fen® 3911, maEoepimfc «t ^ §§±-r & v ^ - ^ 

138 <^#fi^*«s 1^1 1 0 4 <h mmmm, m 2 mmm 3 9<d 
mwmmfm 2^2 mm 2 0 4 1 mmmmzm z t § & 0 

[0171] 

h 1 mm 3 8, 1^2 fEiin 39it tti^timmifm i<vmi umm 1 

0 4 , S^Mff^ 2 con 2 ffiil/i 2 0 4 t ^iwJStMt § & o 
[0 17 2] 

it:. TUmm3 7, acf±*B*S4 0t:ii, A U Au, Ag, Cu, Pt 

m*fati\\Ltz&mt®-zm^2>z. ttfx*&2>o rwmm3 7, x^±»tt4 0 

[0 17 3] 

*&W1fffMB»fliMM 1 £PW4 2 £^LTW&W«#iBll#£&1t4 7 

fcmscWKSMfrt&o -om^ttiRfeiis^g4 7izx*). r^mm3 1 1 

±MW& 4 0Wffli:i±, Hi ffiilJt 3 8, 2 ISM 3 9 1:1^^^ £ ep 

SPi"* 4 4 fc^LTSMBSflfco HUB 

ii38, Rifm2mm3 $<n>mmt^£hm&m.v>m\:*tfi\&-tz>tztb\z^ 
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T^1I3 7 £±Srai4 0<DPflK*>f 6 «r*hLTiglfiffl!l5eS£4 3 

$ tL^>o (*«tteRS0 K&z>mi mm 3stfzitm2 mm 39^ 

[0 17 4] 

&JlfflO^<0}g#iffi£ r ci, fjl 2 ffiliS 3 9 ^ b h h «*B^*#^<7)^l1I£ r a2 
, W> 2 15it« 3 9 *mMM<oyk&<r>fflftM £ r c2 t -T z> o r cl ^ r c2 < 

r al< ra2*> L< lir cl ^ r c2 < r a2 < r al & L < iir c2 ^ r ci < r al < r a2 & 
L<{ir c2 ^r c i< r a2 < r al T^^> C t iZ J: o H 1 fdii* 3 8 £3l2ifii$ 
13 90SSifiO«*, ral+r a2 , r a i+r c2 , r a2 +r cl . &<^r cl +r c2 

[0 17 5] 

^'H^5 1(:ii, M/h ! HS^^m^:W1f#fe^#:4 1 i:R»0#|R^JsK§n 
tv^o #*<7>^';-fc^5 1 ^OltfS<7)feilS^(i. 9, S.^e-y 

[0 17 6] 

U 8 tiS£vftHff$Rffi^i# 4 8^;, If mm y^fi <E>— * ^ L 
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^-v: 47/ 



807- KM4 9, JkXf\£ y h «Sl 5 0* s **L-e**L*&^$n, ^^W^^'J-t^5 

1 ^<7)'lf fg^fifiilM^T d £ £tj ? T# £ c £ fe, ffi'lt^B 5 3 < i: & 

& d t J: 0 , «^:^tf ^ffiil^# 4 8 ^<7>lt$K<7)i£ilf?4££*f 9li # & 

o 

[0 17 7] 
[H»J] 

[0 17 8] 

mmm 1 ) 

i t?t±, m 2 oit^ffi«# 2 2 *fi=ai u ii sa&v 1 o 4 *>*r*|.fc 
w^{±, g 1 nzmm 1 0 4 <7>mwm%2>m 1 wfifiw i 6 *^tr««iBsaK#: 

2 2<Dt>7>^IU » 1 1 6 «>SB0«#te, S^f ^x.fl¥tt 
£iM5eL/io 

[0 17 9] 

1 1 tzttxDmftffi (SS$ 2 0 nm, h7 7^t°7f0. 3 2//m) « 
$ti/:^'J*-a-F« (ISl2 0mm, )f$l. 1mm) fcffijftLfco 
*LT, *0#'J*-#*-h*«±K, |2Rltl2 0 8 tLtAg-Pd- 
Cuf : 80nm) , #112 0 7 tLtAli (Jf $ : lOnm) , W> 

2 KXttmmmfom 2 0 6 Htzns-s i o 2 m Of $ : 2 2 n m , s i o 2 

: 2 Orno 1 %) , H 2 RA8tHB#mS 2 0 5 <b LT ( S i 0 2 ) 20 (C r 2 0 3 
) 30 (Z r 0 2 ) 50 (mo 1 %) /f (If $ : 5 nm) , H 2 |S§1« 2 0 4 <h LT 
G e 22 B i SbTe 25 l (Jf$ I 1 0 nm) , I2AWIM2 0 3 t LT ( 
S i 0 2 ) 35 (C r 2 0 3 ) 30 (Z r 0 2 ) 35 (m o 1 %) * (If $ : 5 nm) , % 

2 xmnmm^m 2 02titzns-s i o 2 m of s : 6 0 nm, s i o 2 : 

2 0 m o 1 %) ZM&X v 9 > «t o T»@ L £:„ 

[0 18 0] 
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W (S?2 0nm 1 h^'^Ii-yfO. 3 2 // m) * : B$LLtz : &U*frJ£*£X 

^^ti^L^o ^©IgCiot, u-Hftf-A l l £z»<3g|*jiftj&s£l 60'lt# 
JB 1 6ffilJKffM£n£J¥S 2 5// mOft^JltJf 1 7 fcflMLfco 
[0181] 

Tfe^^tS 1 7<7>±K, ^ji^SMfiEii 1 0 9 t LTT i 0 2 /f 0¥£ 
: 20nm) , II SMS 1 0 8 LTAg-P d-C uJf 0¥£ lOnm) 

, m i Kxmmwmm 1 o 5 1 lt (s i o 2 ) 20 (c r 2 o 3 ) 30 (z r o 2 ) 50 

(mol%)i (f$: lOnm) , *1 mm 10 4 (|?:6nra),il 
AltffiiJ#®IS 1 0 3 t LX (S i 0 2 ) 35 (C r 2 0 3 ) 30 (Z r 0 2 ) 35 (m o 1 
%)■ (l§:5nm) ,|1 AttlBIJi§m#:® 102HtZnS-Si 0 2 S 

0¥ £ : 4Qnm, S i 0 2 : 2 0 m o 1 %) ilR&X/* y ? V > ^fti: iot 
Lfco ^jWHR-ffcttltlliSrSI 1 AiliM 1 0 2 Jitcjfe* L, 

#V h v- h (fig 1 2 0 mm, S$6 5^m) £H 1 A£j1!lim# 

* i o 2 iz&&Lm&z^zz£K£vxfy~%mmm*i&fii.Ltz<D-t>, mn-m 
zwMLxmmzmitmt&ztKx^x, i s^m^i 1 3 
tz 0 fot, $ 2 ten/! 204, Rz/mi mm 1 0 4 £ 1 — -^e— AtrftAik 
z*tz>iami£j:n*ft<2tzo &±<o£7 k lt, m 1 isaw 1 0 4 ©wi^ 
£ +h y % mm. L tz o 

[0 18 2] 

■TO J: ? LTt#£>*L£-9->7°;Wcov>T, EI 5 <7>ffi§lf?£gS 3 5£fflv*T 

, w*WB»«t#2 2 (7)^ 1 olf mm 1 6 oie^#^, 

7E L/io lot l^— <f fcf-A 1 1 <7)r^ft(i4 0 5 nm, ^fU>X3 1 OH§ 
PtNAIiO. 8 5, iiJ^B#W^>v°^c7)^i$Jg(i4. 9m/s, 9. 8 m/ s 
, W 19. 7m/s, ilv-^ftUO. 1 4 9 ^mt Lfc 0 itz, fffRfi^ 

)^~f[zm%Ltz 0 

[0 18 3] 

it mzmmw 22011 wanks uon ie$ui 1 0 4 ^m^, $ 1 <?>m 
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^-vl 49/ 



9m/s 60 (IX) <7)fSil^tt, *HiM/^9 . 8ra/s <7>i§£- ( 2 X) (7) 
IS^«#14S0 f #§Slx.^14, #til«^19. 7m/s« (4X)-(7)tl 
Six. C^-To f£#Hfc#1£, XOlUfti^tti: 

[0 18 4] 
[^1] 



N o . 




1 Xtfl) 
IB It 


2 X X'(D 

is it 


2 X V(D 


4 X T'CD 


1 — a 


B i 2 T e 3 


X 


A 


0 


O 


1 - b 


G e T e 


O 


0 


X 


X 


1 — c 


Q 6 22 B i iT 6 2s 


O 


0 


0 


O 


1 - d 


G e 22S b jT e is 


O 


0 


A 


X 


1 — e 


G e 2 2 B i S b T e 2s 


© 


0 


O 


A 


1 - f 


Ge i 9 S n ; B i 2 T e » 


O 


0 


O 


O 



[0 18 5] 

-<7)*tm, HlfSllS 1 0 4>6 ? G e, Te, B i O 3 jt* -»f 
>-7°;H-c, RZ/G e . Sb. Te^ B i O 4 jtm*^tsWi y &X*$>2> +)" > 

i-em ix-coiB»«#tt, 2 x-eoieit^tts^^mx.^tt, 4 
tttoi* s 3 t^^^»^#tt^#ibtL7to # fc, -9->-7°^ 1 - e -cii, 

1 X-e^ffi$l^#14^#^MtL-rv>7t:o £ fc, & 1 mm 1 0 4 e Z^t % 
v^>-7°;i/ 1 - a -C(±, 1 XT<7)ieii^ttW+^T^o7to £ <bfc, n 1 is 
m 1 0 4^B i ^v^>y;V 1 - bMl -dtU 4 XWtljftx. 

[0 18 6] 
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Vl±.<7>m%zfrh, m 1 l 0 4 OtffHi, Ge, Te, Bi<?)3 7Cft£# 

[0 18 7] 

HlfSgyil 0 4 75 ? Ge, Sn, Te, Bi <7> 4 7Cf!f£^-fr -fr > rf)Vl 
- f Cov^t & , 1 X-COgBji«^tt, 2 X^OfBMHfc^te&tf* 

[0 18 8] 

mmm 2 ) 

2 m m 2 oit^f 2 2 zitm u £ 2 tmm 204 o*t#^ 
, m 2 mm 2 3 m?.mm®., s^titiMtti ^Mi^i^^o 

WKJi,. H 2 ISI1H 2 0 4 Wtf^I«r5i2 ©If $RJ1 2 3 *^trfl|«fBga»# 

2 2<7)^>-7 o ;u?rf^L, m2<Dmmm2 3<o&m&£&, 

[0 18 9] 

1 l^jf<^OH|*li (I$2 0nm, h7 7^e7f-0. 3 2^/m) « 
$H/:*°'J*-^-fi« (Kgl2 0mm, f$l. 1mm) £ffl*Lfco 

^.f'J^^-Hlii;, ^2S#i2 0 8 tLTAg-Pd- 
Cul 0¥2 : 8 0 nm) . #MJi 2 0 7 i: LtA 1/1 (ff$ : 1 0 nm) , % 

2 KXWsWmW&m 2 0 6 tUZnS-S i 0 2 S (ff $ : 2 2 n m, S i 0 2 
: 2 Omo 1 %) , % 2 RAItlfIi2 0 5 h LT ( S i 0 2 ) 20 (C r 2 0 3 

) 30 (Z r 0 2 ) 50 (mo 1 %) Jf I 5 nm) , £ 2 ffill® 2 0 4 (W$ 

: 1 0 nm) , t2Altl#Ii2 0 3 t LX ( S i 0 2 ) 35 (C r 2 0 3) 30 ( 
Z r 0 2 ) 35 (m o 1 %) Jf (ff$ : 5 nm) > % 2 AS+fJJIflC'ffc/i 2 0 2 tL 
XZ n S-S i 0 2 /f 60n m> S i 0 2 I 2 0 m o 1 %) ^JH^X^ 

* > irftn «t o xmm l tz a 

[0 19 0] 
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rtS (^?2 0nm> YJv9\*v1-0. 32//m) SrffM LfcS4R&J&v5Hi:T 

« 1 6fflK^j&S*ifcff$ 2 5^©*^! 1 7 MU: 0 
[0191] 

1 7<7>_hH, itdWPg« 1 0 9 t ITT i 0 2 « 0¥S 
I 2 0 nm) , JjU^ttJi 108t ItAg-P d-Cu| (J?£ I lOnm) 
, *lRA*tttlftB« 1 0 5 t LX (S i 0 2 ) 20 (C r 2 0 3 ) 30 (Z r 0 2 ) 50 
(mo 1 %) 8 I 10 nm) „ £ 1 ffiflB 1 0 4 £ LTG e 22 B i 2 T e 2 

5 (J?£ : 6 nm) , lUiWIi 1 0 3 <h LT ( S i 0 2 ) 35 (C r 2 0 3 ) 
30 (Z r 0 2 ) 35 (m o 1 %) « (ff$ :5nm) , |1 AftMHStttftJl 1 0 2 
HTZnS-S i 0 2 S (J¥£ I 4 0 nm. S i 0 2 : 2 Omo 1 %) 

y?vy ?&\z x o tti Ltio mmz, mmmitmmttw, 1 A#ti»ji§ « 

#:» 1 0 2±^?-£;fcU ^'JA-^-Fy-F (j£*£ 1 2 0 mm. 6 5 M 
m) «r»l A*HBil*#«l 0 2 i l z&MLm&Z J £2> Z. tiZX <?T%l—%®mm 

moit B^g 1 3 ^jsl^:, ^ot, m 2 mm 204, ato^ 1 mm 1 0 4 

§1/12 0 4 co^^H £ ^1^(7) -tf-^^l/fcJRSiLfco 
[0 19 2] 

-(Oio H L-Cftfctlfc-fr >7;W::ov>T\ El 5 <7>ffi£l|?£=gfi 3 5 £ffiv^T 

mLtz 0 C\<Dt #, *f fcf-A 1 1 <7)r^S(i4 0 5 nm, Jtftl/>X3 1 <75^ 
□ S:NA(iO. 8 5, vfJ^.B#co-if > ^O^igjgfi 4 . 9m/s, 9. 8m/s 
, M19. 7m/s, 1 4 9 /umtLtZc Zfz, mm*? 

[0 19 3] 

it mzmmfa 22^12 om^s 23(012 §a$i/i 204 <duw t , & 2 co-it 
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9m/s <nm& (IX) <7)f£ilj*#tt. 9 . 8m/s <7)i§£- ( 2 X) <D 

mmjf®L%.tfw£&z-Uft®i. m&mrfi 9. 7m/ s »i^ ux) 

, 2 %J2JLt 3 %*IO^IiA, 3 %&±<7)Jt-^f±x Lfc„ 
[0 19 4] 
1^2] 



N 0 . 


m 2 IB It jf*m 


1 Xt*© 

tail 


2XT-0 

ten 


2 XV (D 


4 X XO) 


2 - a 


S b 95 V 5 


A 


0 


O 


0 


2 - b 


S b 95M n s 


A 


0 


O 


0 


2 - c 


S b 9 5 G a 5 


A 


0 


O 


0 


2 - d 


S b 95 G e 5 


O 


0 


O 


0 


2 - e 


S b 9 5 S e 5 


A 


0 


O 


0 


2 - f 


S b 95 A g 5 


A 


0 


O 


0 


2-g 


S b 95 1 n 5 


A 


0 


O 


0 


2 - h 


S b 95 A u 5 


A 


0 


O 


0 


2 - i 


S b 7 5T e 2 oGe 5 


O 


0 


O 


A 


2 - j 


Sb 7 5Te 2 iAg 2 l n 2 


O 


0 


O 


A 


2 - k 


G e 45B i 2 S b 2 T e 5 i 


O 


0 


O 


A 


2 - 1 


G e 40S n 5 S b 4 T e 51 


O 


0 


O 


A 


2 -m 


G e 40 P b 5 S b 4 T e 51 


O 


0 


O 


A 


2 - n 


S b 9 5 S i 5 


X 


A 


O 


O 



[0 19 5] 

Z<D^M, £ 2 IB&S 2 0 4 ri f , SbtMl (11 U MHiV, Mn, Ga, 
Ge, Se, A g, In, Sn, Te, Pb, Bi RZFA\ifrt>Mtftl&4?% < 
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^TtC^^T^^#14^1#^tL^ 0 if Zy H2fe$t«2 0 4^M1 
[0 19 6] 

&±.CD$£%:frh, 2 Ififl/f 2 0 4 O^ii, SbtMlZ^trZtmfZL 
[0 19 7] 

mmm 3 -c*±, m 2 <^it 2 2 fc^us u * 1 tens 1 0 a mmt 

StttOBB^SrW^Tto JMfcftJKii, $ l fE§§/f 1 o 4 1 <7>m 

$R« 1 6 Sr^tr1f«fa^^2 2 0-9->7 0 ;U£fg®[ U 11 <7)1ffRS 1 6 <Dffi2: 

[0 19 8] 

1 U*</;*!>^i (S§2 0nm> h 9 y * kf v f- 0 . 3 2//m) « 
?*L^f'J*-^-hit (ISl20mm, 1mm) Srffl&Lfco 
*LT, fO#'J h3£«Jbfc, i2Slf!2 0 8 i:LtAg-Pd- 
C u/i (J?£ : 8 0 nm) , WWm 2 0 7 t LTA 1 Jf (J?£ : 1 0 nm) , $ 

2 RAMffiiJlf 2 0 6 hlTZnS-S i 0 2 /i OPS I 2 2 nm, S i 0 2 
:20mol%) , |2 RA*fffil#Ii 2 0 5 t Lt (Si 0 2 ) 20 (C r 2 0 3 

) 30 (Z r 0 2 ) 50 (mo 1 %) * : 5 nm) , & 2 ffillS 2 0 4 t LX 

G e 22 B i S b T e 25 ^ (J?£ : 1 0 n m) , %2 AltflUMSS 2 0 3 t LT ( 
S i 0 2 ) 35 (C r 2 0 3 ) 30 (Z r 0 2 ) 35 (mo 1%) « (ff$ : 5 nm) , $ 

2 A&mmmfam 2 0 2 atzns-si o 2 m 0¥£ I 6 0 n nu S i 0 2 : 

2 0 m o 1 %) ^jlH^/N' 7 * M > «t o xmm L fc e 

[0 19 9] 

*2A*M»»*fl«2 o 2±t;^^<i:14#Ii^^L, -e^ict 

ft! (/l^2 0nm, F77n'7f0. 3 2 ^ m) LfcSkK T 
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HI 6ffiiJ«/&£*L£j?£ 2 5//m^f^il 7£ffML£ 0 
[0 2 0 0] 

-e^, 7^53^/1 1 7o±tc, mmmm&m 1 o 9 1 ltt i o 2 /i 0¥£ 

: 2 0 nm) , Hi RMS 1 0 8 t LTAg-P d-Cul (J?£ : 1 0 nm) 

, n i Kxmmwmm 1 o 5 t lt (s i o 2 ) 20 (c r 2 o 3 ) 30 (z r o 2 ) 50 

(mo 1 %) « (J?$ : 1 0 nm) , % 1 f fill® 1 0 4 (J?$ :6nm) , |1 
Xmmmm 103tU (Si 0 2 ) 35 (C r 2 0 3 ) 30 (Z r 0 2 ) 3 5 (mo 1 
%)l(l$:5nm), *1 AltfiB^m-ft® 102fcUZnS-Si 0 2 /t 

(S§:40nm, SiO 2 !20mol%) SrHR^^'? -y * 'J > «fc o T 

»*L£o ^*«'ffctt#J!!&S:#l Att«»*#«l 0 2±t:i*U 

# * - -hv-f (ittg 120mm, f$65//m) 1 AfcM»Stm# 
if 1 0 2 ^^LUI^^-^^CttCioT^— 4:#IIBJi4:^jftL 3£*MS§1 
£HBttLT#J3g£®tt£^£££KJ:oT, JP$ 7 5 ^ mOit^ 1 3 ^ItL 

fco -e<^^> & 2 fen* 204, x^fS iffiflw i o 4 * w~*f tf- A-efg^t 

Z^ZimitTM^ft'o tzo m±<7) J: 9 CLT, Hi &&jff 1 0 4 ^M^I^ 
[0 2 0 1 ] 

dO<t 7 JCLT|*f>tL^:-9->7 p >HCov»r, El 5 OfS^lf^^g 3 5 
, 1t^ISW#2 2<0»ltf>ttf«*l 6 0jg*$, ISil»§^x.Him. ffiil^ 
14. X^iftx-^ttSriBUeLfco :o £ § , ■ ftf- A 1 l<7)«ti4 0 
5 nm, *|%1/>X3 1 ^HBPifcN A (i 0 . 8 5. ffllJ^B#<W>y;i/^j|&&jg(i 
4. 9m/s, S^9.-8m/s, flv-^glJO. 1 4 9 ^ m £ Lfz Q Z tz 

[0 2 0 2] 

mmmmmfc 22^1 out hoii mm 1 0 4 t , $ 1 out 
mm 1 6«{B*$, iBSwssuiiiak aw 
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[0 2 0 3] 
»3] 



ftstt 

N o . 


n i tmrnttm 


(d B) 


tftUSL 


IB ft 




3 - a 


B i 2 T e 3 


- 4 0 


1 0 0 0 0 


X 


o 


3 - b 


G e B i 2 T e 4 


- 3 5 


1 0 0 0 0 


O 


o 


3 - c 


G e 2 B i zT e i 


- 3 5 


1 0 0 0 0 


O 


o 


3-d 


G e 4 B i 2 T e 7 


- 3 5 


1 0 0 0 0 


O 


o 


3 - e 


G e s B i 2 T e 1 1 


- 3 5 


1 0 0 0 0 


O 


o 


3 - f 


G e 2 2 B i jT 6 25 


- 3 5 


1 0 0 0 0 


O 


o 


3-g 


G e 3 1 B i 2 T e 34 


- 3 0 


1 0 0 0 0 


O 


o 


3 - h 


G e 4 o B i 2 T e 4 3 


- 3 0 


8 0 0 0 


O 


o 


3 - i 


G e 50 B i 2 T e 5 3 


- 3 0 


7 0 0 0 


o 


o 


3- j 


Ge 6 oB i 2 T e 6 3 


- 3 0 


5 0 0 0 


o 


o 


3 - k 


Ge 8 oB i 2 Te 8 3 


- 2 5 


3 0 0 0 
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LT> -eo^'J*-^- Mg«_Hc, m2KMm2 0 8 t LTAg-P d - 
Cui (HZ : 80nm) , #®Ji 207tLTAlJi (ffS : lOnm) , H 

2 RAltUPJffm'ffcJf 2 0 6 tLtZnS-S i 0 2 S 0¥3 I 2 2 nm, S i 0 2 
! 2 Omo 1 %) , H 2 SA#tfilJ#®S 2 0 5 LT ( S i 0 2 ) 20 (C r 2 0 3 

) 30 (Z r 0 2 ) 50 (mo 1 96) M 0P£ :5nm), % 2 SSIl® 2 0 4 <h LT 
G e 22 B i S b T e 25 /f , *2Xltfll#Ii2 0 3 t LT ( S i 0 2 ) 35 (C r 2 
O3) 30 (Z r0 2 ) 35 (mo 1 %) « I 5 nm) , £ 2 A4tt!l8im#« 2 

02hLTZnS-S i 0 2 « (Jp£ : 6 0 nm, S i 0 2 : 2 Omo 1 %) £Jd 

y 9 y vmz x o tti l fc 0 

[0 2 6 6] 

#CK, ^2AWJifm#®2 0 2±t:tMlWJ!^t*L, *<0_tK3£ 
rt^ (S?2 0nm, hyy^^y^-O. 3 2 ^ m) Lfc*K&ri».iMi:T 

««r«* ? L^o -OIfIKJ:oT, iflf- A 1 l *m < 1 Olf ft 
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^-v: 81/ 



m 1 6«KJBj£$*ifcJ?$ 25^ m^^&ti 1 7 £M;L£ 0 
[0 2 6 7] 

ftfrfmm 1 7<7)±t:, &ft*£P!&Jg 1 0 9 t LTT i 0 2 M 0¥3 
! 2 0 nm) , 1 08tLtAg-Pd-Cui (J?£ : lOnm) 

, m 1 RAItffiiJ#M« 1 0 5 t LX (S i 02) 20 (C r 2 0 3 ) 30 (Z r 0 2 ) 50 
(mo 1 %) m 0¥£ : 1 0 nm) , Hi f£#l/f 1 0 4 t It G e 22B i 2T e 2 
5® OPS I 6 nm) , #1 A*HBIMM 1 0 3 LT ( S i 0 2 ) 35 (C r 2 0 3 
) 30 (Zr0 2 ) 35 (mo 1 %) Jf (/?£ : 5 nm) , % 1 AW«lfm^S 1 0 
2tLTZnS-S i 0 2 J1 (S^ : 40nm, S i 0 2 : 2 Omo 1 %) £JK#: 

x/n° y 9 } ) y vmz «t o r«i l/co ^*MfbttttJ3g*H 1 xmmm 

mfcm 1 0 2±Kife*U =H'J h v- h (SS l 2 0 mm, J?$ 6 5 

m*Mi&Ltz<Dii, mtmzmHLxmmzmtzit&ztizz^x, m$7 5 
ju m<7)mwm 1 3 hmu: 0 -e^fL $ 2 ibii« 204, 1 ieiui 1 0 

iehs 204 oigii?^ & & -9- > * mm L o 

[0 2 6 8] 

-OJ: "5 tcLT#e>tL7t^>^;HCov>T, HI 5 OfE^# ^« 3 5 

5nm, *ttll/>X3 1 OP^PifcN A(i 0 . 8 5, m^^^y/^tomMStit 
4. 9m/s, M9. 8m/s, ffv-^ftliO. 1 4 9 ^ m t Ltz Q £ tz 

[0 2 6 9] 

it^fie«#: 2 2 <7)H 2 Olf 2 3 2 fEIUf 2 0 4 <7)JjHJ¥ t > W>2 <D\% 

Ig^Hov^T, *&iIK^4. 9m/sOJ#^-c7)|$^:^ (il9) 
rt ? 9. 8m/sWOfi** (§2 0) C^i" 0 £*3, fE$lf£#14. 
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[0 2 7 0] 
[*1 9] 



N o . 


( n m) 


(d B) 


«y iSL 
14 E£ (OH) 

1-1- fib \ 1— 1 / 


IB m 




1 0 - a 


16 


-4 0 


3 0 0 0 


X 


O 


1 0 - b 


1 5 


- 3 5 


5 0 0 0 


o 


O 


1 0 - c 


1 2 


- 3 5 


8 0 0 0 


o 


O 


1 0 - d 


9 


- 3 0 


1 0 0 0 0 


o 


O 


1 0 - e 


7 


- 3 0 


1 0 0 0 0 


o 


O 


1 0 - f 


6 


- 3 0 


1 0 0 0 0 


o 


o 


1 0 - g 


5 


- 2 5 


1 0 0 0 0 


o 


o 



[0 2 7 1] 
112 0] 



an* 

N o . 


m2tmmmm 

( n m) 


(d B) 


1£fig([5]) 


IB H 


If 


1 0 - a 


1 6 


- 3 5 


5 0 0 0 


o 


O 


1 0 - b 


1 5 


- 3 0 


7 0 0 0 


o 


O 


1 0 - c 


1 2 


- 3 0 


1 0 0 0 0 


o 


o 


1 0 - d 


9 


- 3 0 


1 0 0 0 0 


o 


o 


1 0 - e 


7 


- 2 5 


1 0 0 0 0 


o 


o 


1 0 - f 


6 


- 2 5 


1 0 0 0 0 


o 


o 


1 0 - g 


5 


- 2 0 


1 0 0 0 0 


o 


X 



[0 2 7 2] 

Z.<D%£^ m 2 mm 2 0 4 <Dmm&\ 6nm^f)15nmWi|i:^,^t> 
7>10-b, 10- c> 10-d, 1 0-e> Wl 0- f *ft3£4. 
9m/s OfiKllz-f^f^ *&iij^9. 8m/s <59i§5$z;i§ l^- F<7)t^ 
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— v : 



Mt^SCt^o^:,, ifc, »2|2il 2 0 4 ©il?^l5nmJ:l)J?^ 
*YV-f)V\ 0-a-eti, ^21BI1^2 0 4<0|g H B H 'fbiiS^ig-rirT, -fitful 
h ?OE««?tt^t*i: a»fc*o *:<, $ <b ^ 2 IBM 2 0 4O 

[0 2 7 3] 

JJLtOttfcri^ fjl2fB§lS2 0 4©!!^ 6 nm^fc 1 5 nmOlEHKab 

[0 2 7 4] 

(Hifcfll 1 4 ) 

[0 2 7 5] 

1 1 **<fc*<Z>*F«afl!t (l?4 0nm, h 5 * * kf y ^ 0 . 3 4 4 ^ m) im 
m'ZtlfztfVti-m^-hmm 2 0mm, 0 . 6 mm) £ffiS:L£ 
o fit, fO^'J MMR±K, i2R|fi2 0 8 <h LtAg-P d 
-Cu® (J?$ : 80nm) , #ffiif 2 01b LTA 1 Jf (J¥$ ; 1 0 n m) 
^2SAS+illJ|fm#®2 0 6 i UZnS-S i 0 2 Jf 0*3 : 2 2 nm, S i 

0 2 : 2 0 m o 1 %) , m 2 KXmmWmm 2 0 5 tLt (Si0 2 ) 2 0 (Cr 2 
O3) 30 (Z r 0 2 ) 50 (mo 1 %) if (J¥$ : 5 nm) , £ 2 ffi^Jf 2 0 4 <h L 
T G e 22 B i S b Te 25 l, W> 2 XttmftMm 2 0 3 <h LT (Si 0 2 ) 35 (C 
1-203) 30 (Z J* 0 2 ) 35 (mo 1 %) « (ff$ I 5 nm) . 31 2 AltfiJlf 
12 0 2 iLtZnS-S i 0 2 i (S^GOnm, S i0 2 : 2 0mo 1 %) 
Zm&A'* y 9 U > ^ffitc J: o Tfi L fc„ 

[0 2 7 6] 
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^-v: 84/ 



% h^y^tfy^O. 3 4 4 ^m) ^f^$tL/c^°'J ^7-^'^- (iSSl 
2 0mm, J?£0. 5 8mm) £ffl«L£o fit, ^<7)*°'J ij hmffi. 

H 1 Xmmmfom 102atZnS-S i 0 2 Jf (|^4 0nm, 
SiO 2 :20mol%) , II Xmmmm l 0 3 t LX ( S i 0 2 ) 35 (C r 
2 0 3 ) 30 (Z r 0 2 ) 35 (mo 1 %) 1 (S^ : 5nm) , % 1 lEilS 1 0 4 <h 
LTG e 22 B i 2 T e 25 Ji. Hi &AMJ#®ii 1 0 5 t LX ( S i 0 2 ) 20 (C 
r203) 30 (Z r 0 2 ) 50 (m o 1 %) ^ (BZ : 1 0 nm) , 0 1 RttJf 1 0 
8<hLTAg-Pd-Cu« lOnm) „ itii^P^S 1 0 9 t LXT 

i 02/f (f ? : 2 0nm) £)m>kXs* y ? ') > £ -oXmm Ltz a 

[0 2 7 7] 

-e<7)f£> ^t-^^bMfJJ&^ii^P^S 1 0 9_hH|«U «2 8(7)^2 
2 0 2 SriiiWH^/I 1 0 9 LHHs^ii:^ ^ t iz X o Ti^ 

-^tll (J?^2 0//m) £}fML/z ^m^BSMLTM^iS^^ii: 
^>-^:iot, M12 5^^lt*f 2 4 t«2 8£3^f .Mi: 

> 1 2 ie$tJi 204. Rvmi mm 1 o 4 o^B^ig^'fb^-^^^w^xfi^ 

[0 2 7 8] 

<D~ftfe\Z iot, tfflRf 290il <7)tf $RJ1 16. 1^2 <9'lit$&/i 2 3 

[0 2 7 9] 

Z\<7)t£^ U-4f\£-A 1 1 <7)^ft(±4 0 5 nm, Wt?V>X3 1 OP^PgfcN 
A(i0. 6 5, ilJ^B#(7)-9->-7°;K7)|tiSJS{i8. 6m/s, 2 m/ s 

. ftM^-^ft^O. 2 9 4 ^mi:LfCo itz. If ^ti^^--7lcfB$iL/z 0 
[0 2 8 0] 

1 2 sl^^o i 3 1 mmz, m 1 teis/i 1 o 4 oiij?^ 9 

nmJ^TO^ S:U f H2I5ll@<7)Jlil¥^6 nm^ 1 5 nmt^^l^i:, fj| 

l^'if^iii 6, s.^2 <nmmm2 3<Dm^m, mm^^^mm., tmu& 
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^-v: 85/ 



[0 2 8 1 ] 

mmm 1 5 ) 

nMtaj i frhmmm 1 4 tc&^-c, m i Aitii#M/f 103, n 1 kammw- 
iiio5, w.2 xmmwmm 203, wm2 Kxmmwmm 205^, z r 

0 2 , H f 0 2 , N b 2 0 5 , T a 2 0 5 , S i 0 2 , C r 2 0 3 , A 1 2 0 3 , T i 0 2 , 
Z n G\ Zr-N, H f - N, N b - N, Ta-N, S i N , C r - N, Ge 
-N, Al-N, Ge-Si-N, Ge-Cr-N, YF 3 , L a F 3 , C e F 3 
, G d F 3 „ DyF 3 , E r F 3 , Y b F 3 , CRX/Z n S frbMlitiZ!)?* < t i> 

[0 2 8 2] 

(mnm 1 6 ) 

mmm 1 6 -et±, m 1 i:^i»tn=4 4 ootids £^&tt#i*feMi 

[0 2 8 3] 

1 l*$<^*!)^rtl (S$2 0nm, h77^fc*7f0. 3 2//m) « 

h£« (Eg 1.2 0 mm, J¥£l. 1mm) *ffl*L?to 
Lt, -e-O^'J*-**^- h3MR±H, i4R|fi4 0 8 i:LtAg-Pd- 
Cul 01$ : 80nm) , 4 0 7 i: LTA 11 : 1 0 nm) , £ 

4 RAttfilJIf «#V 4 0 6 atZnS-S i 0 2 S 0¥£ : 2 2 nm, S i 0 2 
: 2 Omo 1 %) , £4 RA*tffi!M5« 4 0 5 i: LT ( S i 0 2 ) 20 (C r 2 0 3 

) 30 (Zr0 2 ) 50 (mo 1 %) * (Jf $ : 5 nm) „ &4IB&S4 0 4 t It 
G e 22 B i S b T e 25 /i (J?£ I 1 2 nm) , £ 4 A*MBJ#®« 4 0 3 <h LT ( 

5 i 0 2 ) 35 (C r 2 0 3 ) 30 (Z r 0 2 ) 35 (m o 1 %) 1 (J?£ : 5 nm) , £ 
4 4 02<hLTZnS-S i 0 2 Jf (J?£ : 6 0 nm, S i 0 2 I 

2 o m o l %) * «; y rmz x o tfl L fc 0 

[0 2 8 4] 
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^-v: 86/ 



fil (S?2 0nm, F77n°7f0. 3 2 ^ m) ^fMUcif 

«Srt±* s L^o :©I8i:ioT, ytf-A l l *m><^ftmi) t %l <vmM. 
m 1 6ffiiJKffM$*i£JP$ 1 0 ^m^W2 0£ffMLfj o 
[0 2 8 5] 

^mk, ftfrfrWm2 0O±{:, i3lI$ili3 0 9 tltTiO2l ( 
J?£ ! 2 0 nm) „ t3Rlti3 0 8 i: LtA g-P d -C uf (Jp£ : lOn 
m) , ^zKxmmwmmz 0 5 It (S i 0 2 ) 20 (C r 2 0 3 ) 30 (Z r 0 2 
) 50. (mo 1 %) « OPS : 1 0 nm) , fjl 3 £|| 3 0 4 t LTG e 2 oB i 2 
Te 2 3l ()?? : 6nm) , i3 Altffl#M« 3 0 3 t LX ( S i 0 2 ) 35 (C 
r 2 0 3 ) 30 (Z r 0 2 ) 35 (mo 1 %) « (Jp$ : 5 nm) , H3A#fffllf«# 
13 0 2 i:LtZnS-S i 0 2 /S (JP$ : 4 0 nm, S i 0 2 : 2 0 m o 1 %) 

£ m&x rm\z x o xmm l 

[0 2 8 6] 

^3 AWijifm#® 3 0 2±^mmmimmmzmifiL, ^<^±^m 

^1 (i^2 0nm, h^y^tTyf-O. 3 2 ^ m) ^MUcli^^-fT 

« 1 6#J^ffMStt7tJ¥S 1 0 //mco^^l® 1 9 ^MU: 0 
[0 2 8 7] 

fOf, ft&frmm 1 9«±i:, 9 2Sjft^nftV2 0 9 i:ltTiO2i ( 
JPS : 2 0 nm) , m2mm 2 0 8 <b LX A g — P d-Cul (Jp$ : lOn 
m) , i2SA*ffl!Mi 2 0 5 t LT (S i 0 2 ) 2 o (C r 2 03) 30 (Z r 0 2 
) 50 (mo 1%) 1 (IPS : 1 0 nm) , & 2 ffifi/f 2 0 4 i: LTG e 30B i 2 
Te 33 l (IPS : 5 nm) , £ 2 A*H»J#B® 2 0 3 h LT (Si 0 2 ) 35 (C 
r 2 0 3) 30 (Z r 0 2 ) 35 (m o 1 %) if (JPS ! 5 nm) , fjl 2 AitffilJIf m# 
|2 0 2 HTZnS-S i 0 2 Jf (JpS : 4 0 nm, S i 0 2 I 2 0 m o 1 %) 

*m>k* y 9 y rmz x o tii l 

[0 2 8 8] 
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rtl (i?2 0n m> h?y?\dy?-0. 3 2 M m) £?fcJ& L£^|££^.£-£T 
SBf * L EMS $ * * Cl t Hi o * WJit® £ ff^ ®L L , $ t flit *■ Rffc $ tz & K m 
fc%l±tfLtz 0 iOXg»C«toT, l^— <Flf-A 1 1 1 <7)1f^ 

B 1 6fflK^tfc$*ifcJ¥S 1 0 ^m^^ii 1 7 HMU: 0 
[0 2 8 9] 

-e^m. yt^ftmm 1 7<&±k. it^m^n io9titTi o 2 m 0?$ 

I 2 0 nm) , j&lRlftl 1 0 8 i: LtAg-P d-C ui (J?£ : lOnm) 

, n i Kxmmwmm 1 o 5 1 l-c (s i o 2 ) 20 (c r 2 o 3 ) 30 (z r o 2 ) 50 

(mo 1 %) m 0¥£ : 1 0 nm) , Hi fSiiif 1 0 4 <h LTG e 40 B i 2 Te 4 
3« 0¥£ : 4 nm) „ |1 AfcMHiJMM 1 0 3 t IT ( S i 0 2 ) 35 (C r 2 0 3 
) 30 (Z r 0 2 ) 35 (m o 1 %) « (ff $ I 5 nm) , Hi A*MBSNM*Jg 1 0 
2i:LTZnS-S i 0 2 iS : 4 0 nm. S i 0 2 : 2 Omo 1 %) 

[0 2 9 0] 

fit:, ^fcEMfcteWflBSrH 1 AMfJJIf *#^S 1 0 2 ±fcjft;fc U #V # - 
h v- h (fig 1 2 0 mm. f$60^m) £H 1 AI«Jt£S#/t 1 0 2 
K«*UBHE$*&Clfc£J:o T^- * L tz <D , £ Bg ft L 

T*U»*?3Mfc$-li-&£fc Hiot, J¥£ 7 0 /i mcOifH^ 1 3 ZfcJ&LfZo Z<D 

m 4 mm 404, s 3 mm 304, h 2 leim 204, wmi $mm 
10 4*. m>ku-^v-Ax^ikikz^&imfcxmzft.-3fzo 

[0 2 9 1] 

ci <7) i -9 l r» h fi tzmmmmfe 1 5 h is v> r , m 5 b^'iii 3 5 

UfeVt^m^tZo Z.<7)t£, U— *f fcf-A 1 l«li4 0 5 nm, n%!JU>X 
3 l^lPiNAfiO. 8 5 w|iJ^B#0-^>y;lx<7)^M^4. 9m/s (IX 
) . W9. 8m/s (2 X) , 149/iraa/;, Ztz^ 
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[0 2 9 2] 

Rtf i xxmmimvt, Rv?2xx<DW£mti%ft®L<7>mi%z (^2 n 

3 %Jil_L<7)*§£-(ix t Lfz Q 

[0 2 9 3] 
1^2 1] 







IB^Jl 

mm 

( n m) 


1 XT-CD 

ten 

##14 


2 x-eco 


% 1 fBfiJf 


G e 40 B i 2 Te 4 3 


4 


0 


O 


tg 2 test® 


G e 3 0 B i 2 T e 3 3 


5 


0 


O 


m 3 15 tin 


G e 20 B i 2 Te 2 3 


6 


0 


O 


m 4 is it® 


Ge 22 B i SbTe 25 


1 2 


0 


O 



[0 2 9 4] 

[0 2 9 5] 

(HJfefll 1 7 ) 

[0 2 9 6] 

7 <h LT P t £Sff lO^mXl 0 jumXmZ 0. 1 M m, Hi fBfiUf 3 8 <h L 
TG e22B i 2T 6 25^^*5 mX 5 fx mXW-Z 0. 1 ^ m, H 2 UBM 3 9 
t LTS b 7 oT e25G e 5 £ffiff 5 //mX 5 /<m-eJ¥£ 0. 1 ju m, ±g&mM4 
0 <h LTP t £MH5^mX 5 ,um-CJ¥£ 0. 1 M mlzM>k^^v 9 'j 
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mWA 1 ^ML/io -<7)m^1t^ffillS^fi4 7i:if), TM13 7 i: 
±^mil4 0<7)H5m(i, /N°;u^m^4 y^-4 4 £^LT3gM£tU £ <b 

^ ^1 faiui 3 8 Rz/m 2 mm 3 9 ^mmtiz x zmnteomtw. rum 
m3 7 1 ±umm 4 0 oiw k * ^ * ^ 4 6 £ ^ l £ n^ig^iiij^^ 43c 

[0 2 9 7] 

HI 1 ffiilS 3 8 OBl£T ml (i 6 3 0 °C, fSB^t^STxiti 1 7 0 °C, 

ftokimm t x ii±ioonsW, 1 h 2 mm 3 9 oi^j^ii 550 

V, m^t^mT x2 U2 0 0°C, 3£ H B H ftlM t x2 f±5 0 n s^&& 0 SMC, £ 
1 f£ii/i 3 8 m^mnmVDmXm r al (± 5 0 0 ffiMiffi^^mXm r cl lil 

Ofi^^ i2 ie$i® 3 9 m¥M,mr~<nm%m. r a2 ti 8 0 0 n , is^-co 

J£inHir c2 fi2 0aT«*5o 
[0 2 9 8] 

^ 1 mum teim 3 9 tf&iz^&msvvtm Tg&mi* 

3 7 <h±SimM4 OOFbI^ (U9 0|eil«5 0 lCiJ^t I cl = 5 mA, t cl 

= 1 5 o n s (omM^)^^ ztm Lfz tz\?>, mi mm 3 8 vy&m^mnnfr 

7 t±UW.m4 0 (7)^tc, El 9 <7)fEff«£ 5 0 2 KJ3V>T I c2 = 1 0 mA, t c2 
= 1 0 0 n s coHwfL^l/* ZWMLfz tz\h^ 2 fell® 3 9 <7><^^ B B B gf@^ 
h 3& B B B fl L £ #JBS 3 t ir Z> ) 0 £ fc, 1 O £ § , TS&mH 3 

7 t±.UW&4 0<7)miz s EI 9 <7)fe§l«^ 5 0 3 tz&^X I c2 = 1 0 mA. t c i 
= 1 5 0 n s <DWfc/*)VX ZWM L£ <h £ ^ Hi ISil/S 3 8 Wljl 2 fe$$Jf 3 
9^^^ B nm^h^ B mzm^Lfz (WT, Ri4hf^) 0 
[0 2 9 9] 

si fen* 3 8 Rv*m 2 &mm 3 9 ^mzm^x-i&^^m^m 4 

T^*@3 7 t±UMW:4 OOffllC HI 9 OflBS$j9B5 0 4 tC£^T I 
a l=2 0mA. I c2 =10mA, t c2 = 1 0 0 n s (DWfo'W'X &eP2JD L£ t £ 
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SU Tl«ffi3 7 t±^lt4 11 9 <7)|£$1« 5 0 5 fcisv> 

TI a2 =15mA, ta2=5 0 n s<amifc/W**WJraLfcfcd^ & 2 
3 9<7)^^ H B H +@^ib#H B H WffiC$^L^ OR® 2) o ifc, ti4<?)ii, T 
^ffi^3 7 <h±^m^4 O^ffiK, H9^)frai5 0 6 tC£>V>T I ai = 2 0m 
A, t a i= 5 0 n s comfc^ X Z tPM L tz t Z % ^ H 1 IBiiS 3 8 Jk.Xf% 2 IE 
§1*3 9^tc^ H H H ti^ib# H B H Kffltc$E^L7t: OtfcJBU ) 0 
[0 3 0 0] 

$ <b 3» 2 t L < litflBI 3 CO <h § „ H9 (D&fBti&M 5 0 3 K&^X I c2 = 
10 mA, t cl = 1 5 0 n s<7)Wfcs*)l'Aift\j]QLtzbZ.?>, W> 1 3 8 R 

2 ^ K 3 t § , 11 9 <Dffi£$tf& 5 0 7(3^TI al =2 0mA, I c2 

= 1 0 mA, t c i=150ns> t a i= 5 0 n s 0>WMsV\/X ££pfln Ltz t i -5 
, ilEii3 8X^81 2 ESW 3 9 ^^IS H a H *g^^# H H H KtB^$5^L^ OR 
SS 1) o ti2<7)i:^ i 9 coffiif f 5 0 8 CiJ^t I a l = 2 0 m A, 

I c2 =10mA, t'c2=10 0ns, t ai = 5 0 n s <DWfo'*n'X ZftltiU Lfz t 
-^>> ^1 fell® 3 8^ H B B ffl^^# H B B Kffitc|S#L, ^2|EI1S3 9^ B H B S 
ffl^f£ B H B ffi«^L7t: (tl3) o itz, «®30tS, H9c7)IEiS^5 0 
9i:io^tI a 2= 1 5 mA, I cl =5mA, t cl =150ns, t a2 = 5 0 n s 

com^/^i^^ tTt t ^ mi mmm 3 8 ^.nKffl^ h^mz%m l 

, ^2IEil^3 9^ B B B +@^'b# B 3 B KffiH^L^ CRJBB2) 0 
[0 3 0 1 ] 

m±co^^^, m6om^ffi^b^'if#fs$i^#:4 1m mi tans 3 
8 r zrm 2 mm 3 9 <d -e n-eti * ism t ^ h b b sc« t <o n -cm k nmrnt 

4o« ORJ&l : mife$lH3 8 «hm2fEil^3 9« 

fc^Mffi, *fcS2 : $ 8^ B B B tB-em2ieiig3 9/^# B B B »fg, 

m 3 : m 1 3 8 ^ B B B gfg-em 2 lEilH 3 9 t^ISbM, JRJ® 4 :il 
m 3 8 m 2 fEflJi 3 9 t^c*§ b b b *@) £H3iT* § * £ <h tffrfr-otzo 
[0 3 0 2] 
[f^O^] 
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jii±co j: 9 ^mn^mmmmmzx *u£\ mm.±iz^ < t i>-o<Dm 
toFB^-epiitfitj^ffi^b^fe^-r^ i mm z^&m i ?>if ius<^ isjitg^ 

X, mimm&G e, Te, B i <7>3 7C«£^k ^2ieil«^S b ^Ml ( 
HU MlfiV, Mn, Ga, Ge, Se, Ag. In, Sn, Te, Pb, B 
i RZFA ufrhMl£tiZ>'J>% < t i>— ^(DytM) Z^ts-Ztizxt), W> 1 <om M. 
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